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TaskTask--adequate adequate ReqtsReqts..

TaskTask--adequateadequate means that means that 
consuming stakeholders consuming stakeholders 
(estimators, architects, developers, (estimators, architects, developers, 
testers) are able to use the testers) are able to use the 
requirements information to requirements information to 
perform their assigned tasks perform their assigned tasks 
without having to cope with without having to cope with 
defectsdefects (imprecision, (imprecision, 
incompleteness, or inconsistency) incompleteness, or inconsistency) 
in the information.in the information.

TaskTask--inadequateinadequate requirements requirements 
lead to lead to uncoordinated coping uncoordinated coping 
behaviorbehavior by consuming by consuming 
stakeholders and stakeholders and inevitable inevitable 
misunderstandingsmisunderstandings..
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Sooner or LaterSooner or Later

Precision Precision alwaysalways happens happens 
(code & tests)(code & tests)

The issue is not The issue is not ifif but but 
whenwhen it first appears,it first appears,
whowho provides it, and provides it, and 
whenwhen it can be validatedit can be validated
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Goals of DetailingGoals of Detailing

To provide “just enough” details To provide “just enough” details 
in “just the right” places to in “just the right” places to 
minimize the risk of critical minimize the risk of critical 
misunderstandingsmisunderstandings
i.e., good specs require good i.e., good specs require good 
judgmentjudgment

The Pareto Principle applied to The Pareto Principle applied to 
requirements:  80% of the requirements:  80% of the 
misunderstandings are caused misunderstandings are caused 
by 20% of the requirementsby 20% of the requirements

The value of precise specification 
is directly proportional to its 
difficulty i.e., not pain, no gain.  
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E1.  Derived ValuesE1.  Derived Values

UnconditionalUnconditional derivationsderivations
•• formulaformula
•• data set (aggregate) functiondata set (aggregate) function

ConditionalConditional derivationsderivations
•• value/formula logic tablevalue/formula logic table

Weekly incomeWeekly income = = 
yearly income / 52yearly income / 52

After sale daysAfter sale days = = 
current datecurrent date –– sale datesale date

Total of orders forTotal of orders for
salespersonsalesperson--idid in in yearyear--idid ==

SUM OF values SUM OF values 
FROM orders FROM orders 

WHERE  WHERE  
(sales contact = (sales contact = salespersonsalesperson--id)id)

AND (year = AND (year = yearyear--idid))
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Value Logic TableValue Logic Table

SalesSales--taxtax--rate forrate for
citycity--idid in in statestate--idid = tax= tax--rate rate 

FROM salesFROM sales--taxtax--raterate--table table 
WHERE  WHERE  

((state = statestate = state--id)id)
AND (city = AND (city = citycity--id OR id OR blank)blank)

Derived values may appear in Derived values may appear in 
output entity values, derived conditions,  output entity values, derived conditions,  

action contracts, and other derived valuesaction contracts, and other derived values

.038.038EdinaEdinaMNMN

.025.025AZAZ

taxtax--rateratecitycitystatestate
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E2.  Derived ConditionsE2.  Derived Conditions

Derived conditionsDerived conditions name collections of name collections of 
logical expressions joined by logical expressions joined by ANDANDs and s and 
ORORss

potential customerpotential customer ==
boughtbought--manymany--services orservices or
boughtbought--servicesservices--AA--andand--B orB or
boughtbought--aa--lotlot--ofof--serviceservice--CC

boughtbought--manymany--servicesservices ==
totaltotal--invoicedinvoiced--serviceservice--types > 5types > 5

boughtbought--servicesservices--AA--andand--BB ==
invoicedinvoiced--forfor--serviceservice--A A 
and invoicedand invoiced--forfor--serviceservice--BB

boughtbought--aa--lotlot--ofof--serviceservice--CC ==
invoicedinvoiced--amountamount--forfor--serviceservice--C  C  
> $500,000.00> $500,000.00
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Trigger EventsTrigger Events

Derived conditions can also define Derived conditions can also define 
trigger events:trigger events:

platform failureplatform failure =  =  
power failurepower failure

or or hardware failurehardware failure
or or communication failure communication failure 
or or system software failuresystem software failure

water too high =water too high =
level above 100 meters    level above 100 meters    

for 4 secondsfor 4 seconds
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Derived Condition TableDerived Condition Table

integer integer 
rangesranges

[M, S][M, S]

[M, F][M, F]

integer integer 
rangesranges

predicate predicate 
setset

1313131309090707
Operator Operator 
classclass

------
> > 

4800 4800 
kmkm

Annual Annual 
business business 
distancedistance

--SSMM--
PO PO 
marital marital 
statusstatus

FFMMMM--PO sexPO sex

< 24< 2424 24 
or 23or 23

< 25   < 25   
≥ 21≥ 21

≥≥ 2525PO agePO age

44332211subjectsubject

PO = primary operator of a vehicle
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What Does This Mean? What Does This Mean? 

A data mining requirement:A data mining requirement:

Accurately  identify  Accurately  identify  
potentialpotential customerscustomers
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F1.  Entity SpecsF1.  Entity Specs

Internal entitiesInternal entities
domain domain 

e.g., order, customere.g., order, customer
system system 

e.g., usere.g., user

Input entitiesInput entities
e.g., reservation locatore.g., reservation locator

Output entitiesOutput entities
e.g., logs, messages, reportse.g., logs, messages, reports
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Internal Entity Internal Entity –– System System ReqtReqt. . 
System Requirement attributesSystem Requirement attributes

Identifier & NameIdentifier & Name
DescriptionDescription
Domain & Domain & SubdomainSubdomain (e.g., quality: (e.g., quality: 

performance)performance)
Prerequisite & Prerequisite & CorequisiteCorequisite requirementsrequirements
Groups (i.e., key words)Groups (i.e., key words)
Sources (stakeholder name & role, reference Sources (stakeholder name & role, reference 

system, system, organizational tasks & organizational tasks & 
procedures, standard or guideline, procedures, standard or guideline, 
legal reference, parental requirements)legal reference, parental requirements)

Application priority (need, want, preference)Application priority (need, want, preference)
Security levelSecurity level
Assumptions & ReasonsAssumptions & Reasons
Parts of the verification strategy Parts of the verification strategy 

(analysis, review, test (analysis, review, test –– links to test links to test 
specs, measurement specs, measurement –– links to links to 
quality specs)quality specs)

Implementation effort (high, medium, low)Implementation effort (high, medium, low)
Implementation priority (high, medium, low)Implementation priority (high, medium, low)
Implementation risk (high, medium, low)Implementation risk (high, medium, low)
OwnerOwner
AuthorAuthor
Spec versionSpec version
Status (developing, submitted, rejected, Status (developing, submitted, rejected, 

current, allocated, replaced)current, allocated, replaced)
IssuesIssues
CommentsComments
Modification datesModification dates
Allocation to system versionAllocation to system version
RD effortRD effort
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Input Entity Input Entity –– ResRes Locator Locator 

resres confirmation #confirmation #

oror

flight dateflight date
departure airportdeparture airport
flight # flight # 

or destination cityor destination city
frequent flyer # frequent flyer # 

or passenger nameor passenger name
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F2.F2. Action ContractsAction Contracts

Action contractsAction contracts define the define the 
meaning (i.e., consequences) meaning (i.e., consequences) 
of a function or process using of a function or process using 
post, pre, during, and constant post, pre, during, and constant 
conditionsconditions

The The meaningmeaning of a function can of a function can 
be defined by the consequences be defined by the consequences 
of both valid and invalid of both valid and invalid requests requests 
for servicefor service.  .  

What conditions are TRUE after What conditions are TRUE after 
the request that were not TRUE the request that were not TRUE 
before?  What conditions before?  What conditions 
characterize the request?  characterize the request?  
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Process ConditionsProcess Conditions

Constant conditionConstant condition
A condition that is TRUE at the beginning, A condition that is TRUE at the beginning, 
during, and after a correct process i.e. its during, and after a correct process i.e. its 
truth value does not changetruth value does not change

PrePre--conditioncondition
A condition that must or may be TRUE at A condition that must or may be TRUE at 
the beginning of the process, but may the beginning of the process, but may 
become FALSE during the processbecome FALSE during the process

PostPost--conditioncondition
A condition that is TRUE after a correct A condition that is TRUE after a correct 
process, but is FALSE or undefined at the process, but is FALSE or undefined at the 
beginning of the processbeginning of the process

During conditionDuring condition
A condition that becomes TRUE during the A condition that becomes TRUE during the 
process, but is FALSE or undefined at the process, but is FALSE or undefined at the 
beginning of the process.  The condition beginning of the process.  The condition 
may have any truth value after the process.  may have any truth value after the process.  
[A during condition that is TRUE after the [A during condition that is TRUE after the 
process is a postprocess is a post--condition.]condition.]
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Example of MeaningExample of Meaning

Consider a table manager TM that Consider a table manager TM that 
inserts entries into a table of bounded inserts entries into a table of bounded 
capacity.  Each entry has an capacity.  Each entry has an 
associated key that must be a nonassociated key that must be a non--
empty string and unique in the table.empty string and unique in the table.

QuestionQuestion:  If TM executes correctly :  If TM executes correctly 
when given an entry when given an entry ee having a having a 
unique key unique key ee--keykey, what conditions , what conditions 
must be TRUE following execution  must be TRUE following execution  
i.e., what does it mean for TM to i.e., what does it mean for TM to 
execute correctly?execute correctly?

AnswersAnswers:    Entry (e:    Entry (e--key) = e  key) = e  
&  &  endend count = count = startstart count + 1 count + 1 
&  &  lengthlength ee--key > 0key > 0
&  0  &  0  ≤≤ count  count  ≤≤ capacitycapacity
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Some ConditionsSome Conditions

For table manager TM, For table manager TM, a successful a successful 
insertioninsertion could be described as:could be described as:

PrePre--conditionsconditions
startstart count < capacitycount < capacity

PostPost--conditionsconditions
Entry (eEntry (e--key) = e  key) = e  

&  &  endend count = count = startstart count + 1 count + 1 

Constant conditionsConstant conditions
lengthlength ee--key > 0key > 0

& 0  & 0  ≤≤ count  count  ≤≤ capacitycapacity
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Action Contract  Action Contract  ---- ExampleExample

 

Order 
Quantity 

On Hand 
Quantity 

On Hand 
vs. Order

Post-Conditions 
 

 
Invalid 

 
--- 

  
Invalid quantity 
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Valid 

 
Out 

 
[Short] 

 
Backorder created 
 

 
Valid 

 
In 

 
Short 

 
Backorder created  & 
Partial order ticket 
created 
 

 
Valid 

 
In 

 
Enough 

 
Full order ticket 
created 
 

 

Inventory Control Functions
( pre & post conditions for a set of actions)
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F3.F3. Quality SpecsQuality Specs

Detail the measurement of Detail the measurement of 
quality attributes for bothquality attributes for both

1. the entire system e.g. 1. the entire system e.g. 
safetysafety or or performanceperformance
and and 

2. the system functions e.g. 2. the system functions e.g. 
accuratelyaccurately identify or identify or 
easilyeasily create.create.

Based on Tom Gilb’s Planguage specsBased on Tom Gilb’s Planguage specs
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Assessing Quality Assessing Quality 
AttributesAttributes

Identify Identify 

1.  a quality 1.  a quality attributeattribute, , 

2.  a 2.  a measuremeasure of that attribute, of that attribute, 

3.  an associated 3.  an associated processprocess for for 
measurement, and measurement, and 

4.  a 4.  a methodmethod for interpreting for interpreting 
the results such as division the results such as division 
of results into ranges to of results into ranges to 
define satisfactory and define satisfactory and 
unsatisfactory outcomes.unsatisfactory outcomes.
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Quality Spec exampleQuality Spec example

11 minutes for 80% of all users  11 minutes for 80% of all users  recent site recent site 
statisticsstatistics

Past [current Past [current 
system]system]

Less than 5 minutes for at least 80% of the Less than 5 minutes for at least 80% of the 
novice subjectsnovice subjects

StretchStretch

Less than 7 minutes for at least 80% of the Less than 7 minutes for at least 80% of the 
novice subjectsnovice subjects

GOALGOAL

Less than 10 minutes for at least 80% of the Less than 10 minutes for at least 80% of the 
novice subjectsnovice subjects

MUSTMUST

Time at least 100 novice subjects during user Time at least 100 novice subjects during user 
interface testinginterface testing

METHODMETHOD

Time (in minutes) required by novice subjects Time (in minutes) required by novice subjects 
(with no prior exposure to our website and less (with no prior exposure to our website and less 
than 6 months experience with web applications) than 6 months experience with web applications) 
to successfully complete a 1to successfully complete a 1--item order (assisted item order (assisted 
only by the online help system)only by the online help system)

MEASUREMEASURE

Learnability Learnability –– ease of learning to use the system ease of learning to use the system 
effectivelyeffectively

ATTRIBUTEATTRIBUTE

QSQS--1.11.1IDID
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The Hard PartThe Hard Part

Identifying measures for ambiguous Identifying measures for ambiguous 
concepts, for example:concepts, for example:

“The system should be fronted by an “The system should be fronted by an 
efficiently navigable, imaginatively efficiently navigable, imaginatively 
designed, attractively laid out and designed, attractively laid out and 
secure web site that …” secure web site that …” 

Try to:Try to:
1.  Answer the question:  How will 1.  Answer the question:  How will 

we know when we succeed?we know when we succeed?

2.  Collect examples and 2.  Collect examples and 
counterexamples and find counterexamples and find 
patternspatterns
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Many Patterns of Definition Many Patterns of Definition 

Accurately  identify  potential  customersAccurately  identify  potential  customers

(adverb)     (verb)  (adjective)  (noun)(adverb)     (verb)  (adjective)  (noun)

EntityEntity
SpecSpec

DerivedDerived
ConditionCondition

ActionAction
ContractsContracts

QualityQuality
SpecsSpecs
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Detailing is PowerfulDetailing is Powerful

The spec is nothingThe spec is nothing
SpecingSpecing is everythingis everything

paraphrasing Eisenhowerparaphrasing Eisenhower

Collaborative detailing causes much 
greater common understanding than 
individual authoring and review of 
natural language text 

ClearSpecing drives insight
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